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= (54) Title: COMPOUND HAVING AFFINITY WITH CALCIFIED TISSUE 

= (54)*^o)*«i: GBut&mmiQmt&to 

^ (57) Abstract: A compound excelling in accumulation on calcified tissues, ensuring rapid excretion in the urine and rapid blood 
clearance, and being useful as a diagnostic agent or therapeutic agent. In particular, a compound having affinity with calcified tissues, 
represented by the formula (AC) a -MC-(LI) b wherein MC is a mother nucleus being a residue of compound having two or more 

^ functional groups selected from the group consisting of amino, amido, hydroxyl, thiol, thioether, sulfonyl, phosphonyl, aldehyde, 
carboxyl, carbonyl, halogen and cyano; AC is a group having affinity with calcified tissues; LI is a ligand capable of bonding with a 

25 metal atom; a is an integer of 1 or greater, and b is 0 or an integer of 1 or greater. 
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mm 

5 wmm 

^>o ^btkl nm > mm^x^^nr^)>m^mm^nx^ 0 mmm 

Z\(Dmim$R&:irZ>fztbtZ. Y a n o#te 9 9 AT«$£nfct^ 
3frXtfc>$re&£T c - 9 9m-X^>- 1 -tHn^>- 1 --J^TJ^— VW,—7s 
20 X (Tc-9 9m-HEDP) ^1X^5 (J. Nucl. Med. 14, 7 3, 
(1 9 7 3) ^OWHWWfcS. 7 3 5, 0 0 l^MD o ^(DitoBMl&km^ 

3Sc*ff5Jlt*n?tr, SHftSfeWCfck T c - 9 9m-HEDP«Mb»?^ 9 

9m-^^^A^'j >m&®* mt>, (mdp) , &&zt 

25 fc Fn*$/>l^>sa*C*#>» (HMDP) ^©W^*X^>m§9 9m-f^^f 
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«Bt-cafe§ t&x stress, trx^x^- wb^*# u v-«3&&> zmft^mm 

VX\Z» 1 2 3-3^^»bfetfX5jNX^-Hb^ (H1S^§KI8 9/118 

«W^BBSnTViS*« (#MBS5 9-20 533 l"i§£3fc #H§8B5 7-50928^ 
15 £$B> «f»HS6 3-50 0 849-^8, #HS§2 0 0 1 - 1 1 4 7 9 2Wj&8> , 

25 fc^-OHM? fcsffci^mtaTff £ 3, TfB-fl££ (AC) a -MC- (LI) b 
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Mc^m ACja^fbHiiWfBHafe li«^jh®^^l4#su^> 
+k xsw^n&iiM c c £ £ <t 9 , ^n^EMfc mm^m^^ 

5 S^TSJcMofeo 

5£ (AC) a -MC- (LI) b 

io ^t^x;^ FS, ft;^^;!^ a 

AC«5M^»0'l4So 

L I «^M^t^U#^) U F- 

a & £tfb 1 £lh®m ) 

20 »*UVM*^SW©fb^»»a, 5£ (AC) a -MC- (LI) b 

«tftBMc«> mm, *u=f», T^y^-urfm ^n^xhu>^tm^>Fu 

Tigsn, ±a&>. AC«#UTXA°7^>m& # u s >m®3 ctD^^x 
25 *>a^^^«^fbB«^ittST?fe*c:t*w*b<, #ra#x#>t»e** 
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£ £> L\,^mW(Dik-&m& ^ (AC) a -MC- (LI) b 
10 SSlC, 2^9KDffiOD»®fc«fcrUi. 5£ (AC) a -MC 

*;i*fcyi<ak 2frX2fc=yi£k y^tm ^w^s^i^ #;wt=:;V"& a 

15 

aliUXkom ) 

20 5£ (AC) a -MCT?^$n^b^%^V^T, MClt ¥ft *U^M, 

25 ^0j^b^^^»*bv^«, stMc ^mmffimmMAc&£.z$ 
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^ #as, mm, g&. ^hVKwjxomm^^^hcDr^o zvimmz, # 

j^spi 0-50121 8#^#{C«, h& V-7tm* WrumM&Vtik 
5 frtJ:oTife5»t1"59 9m— 5^*9^ A* A ^fcte^U^X^— h 

z.n\zttv, ^mrntt (ac) a -Mc- (li) to -«3n5fc£w*, u# 

15 pH, jl^J^^<D^^&mt-S2:t{Cj;D5Mt3fflm^P^AC7&^l* 

#589§©5£ (ac) a -MCTg$n5ft^#i ^n&ittmmmm>n 

20 c <£t>-o^ &jRjg^ /\n$*>jBH\ #^t. mst. flStfe 
b<«u >cDi^:#:^^-a-^Ji t^<toT»7?#^)OT> W®m£Vx%mm~v& 

So 

25 \wm<rmf^wm.^yy^ * ^^^vx^m^^rdtmmommxfD^- 



WO 2004/085452 



PCT/JP2004/004019 



6 

mM^mw.ommizmm^nx^ 0 z\(Dmimmmmx^^nrdim t ^rc\tm 
mz. mm-i *-z?>?mt.mtn, ^n^n^mzm^r^oifiwrn^nx^ 

10 «£lt> mmmmmxtsnx^Zo ^a.^^^©^^ 
fo, mmm^mzE<Dmmfcmfima£t3i*Dx^z>o 

&m^x®mtinz>o 

25 (Dmmt\tvx^<Dm&&tf^<DmB&. m<Dn^<oimw±^$mti£isX(Dmm 
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(1) S^MC 

tf;x;i^ 7;Prkh'E #;i4^r->;i/^ #;v#x;i/^ /nd^^^t/I^ 

T^/m. *y=f"V^F, #U^^H, ^^7l/^h\ ^-U^^V^^K tf'J 

*mmoMk&m& ®mAc<Dj^is\z&K>ft^^x&miu%%t3t>. mmz& 

20 0^©^W<X^^T^^^T?JfeWtmiTO^ff^»T#, ^HJfiiMTL (5~ 

25 y>> mzm^h<\^v^m^^r^y^j^m<omr^^o 



WO 2004/085452 



PCT/JP2004/004019 



8 

jpHtbTteu ^j^-x, v>/-x> tf7?h~-7~ ^;V3^>> 

•5 • &tc, ^mm<D{t^m<Dskm-wM(Dmm<Dm^j}^ 22^ 2 ottos 
T^2>h<D-v&^T&<. mjmmt)*mmzi-3, i-4*>l<«i-6^ 

X, ^■JVh^h^—T,, ^)VY^y^—^ ^JVh^tt—X, *?)VY^7°#-# 

io -x, -rw;vhhu^-— -rvvji/b-^b^— x, fmK>^ -f 

20 ^e,, 23^6 2 0«KJ!>S#irc»*Ci:*«F'*b<, 2-1 3«©fi£#tf*3&ldi?f; 

oT£<, ^^W^5^1-3, l-4fel<ftl-6i&LT^ 1 b0 

~1 0T^^hit>^U3m^mfiKPiS«D5Mb¥^2-l 0X&&J377 
25 5>t'J»£fflV^n, H#fl9lcas¥MJ->2», 3rM*->3!H, *M*->4», 
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*7,*~)m&^rrz>mmch una, -y / i — 3 - u 

h^n^-a-D-W^n^^^l/XT.^;!/ (Acetobromo-a-D-glucuronic acid 
methyl ester) tmvfZtU ->y/g£^3®^MC£LTte, ^7 J '*&)V?> J 
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(2) ««PDttSAC 

R 1 R 3 
I I 

H 2 0 3 P-C-(C)j— P0 3 H 2 pq 
R 2 R 4 

10 R^CR^W^' R 3 ^ R 6 , R 8 , R 9 , R u , R 12 , R 14 , R u :fcJ;t£R 16 te, **ven& 
St&C, H, -OH, -COOH, -C(NH2)=NH, -CN, -SO3H, *R 17 2fecktfAny>Jg?5&>£> 
&£S£ £ 9 SfcTftSgT* V , R 17 «-?-n^n3fci^H^fc^-(CH 2 ) t CH3^ 0 , R 7 , 

15 -e&u, r^-cr 5 ^ 7 ^*), r 19 ^, -en-^nffistic, H, -OH, -COOH, - 

C(NHz)=NH, -CN, -SO3H, HNH 2 , -NHMe, 4*M^<£tf Any D 
afc£ft5^T?&0, k. Km, n, o, p^^qtt^n^tT^lcO*fcttl£JUh 

(D^cTfet), rte0~3, ste0~12, k, 1, m, n, o, p&Jctf Q©-£»tt3: 

0-1 2T&&) T^n, 

20 R 2 «H, -OH, -NH 2 > -NHMe, -NMefc, -CN&^Cflg^T;^;!^ (lM*fe«2{@^ 
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R 4 «H, -OH, -NH 2 , -NHMe, -NMe^, -CN> -SQjH, AO^>:fe «ktW©KT;i^r;VS 

^, 2, 2-^X^y-2-t:Fn^>X^>7.;^>^ 1, 1-^X^-2 
-th*n^>X^>7>M>t, N, N-^W-1-T^/X^>-1, l->>* 

10 iifBiS I T^n^^m*X*>m<h bT«, t - - If 

7 j<m& ys/«, /\n^>s, #;w*>aak x;i/*>^ mtmjh, <sm 
15 c© < irtBg£*&&-r£. 

o , r 1 u. ^-(cr 1 ^ 1 ^ 16 ^*, r 14 , r^j^r 16 ^ ^n-etus&te, h, - 

OH, -COOH, -C(NH2)=NH, -CN, -SQjH, -m}' J 2&&W\n5 s >M : ?friE>fc%M& D 

a«n*a^»o, R 17 «^n^naiLtcH^m-(CHi) l cH3TSD, q«0 3;ifc«i~ 

20 9©SB8rC&tK r«0~3t^), aWV* 16 ^^ R 16 te, H, -OH, - 

cooh, -c(nho=nh, -cn, -SO3H, -NR 17 2 *5«tr^Nny>M^?)^:§#«J; DMfcEn 

§ST^D, R 17 «^-n j ?n3fciiai^fe«-(CH2)^H3"e$>D, rteO~3T&D, R 13 
\Ztt7*~U>, fc?U5S*xl/>, tfnU>?nl/>, yxxwx x-^Ml/^fcte^ 

p^x— r;wsn§sta55)^$n, R^^H^fe^-oHTfe^fe^w* 

25 UVi 0 
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r 1 ^ ^<cr 14 r 15 )^ 16 (S5:4 , > R^^^t^HT^o. r 16 «x ^n^nteic, H, - 

OH, -COOH, -CCNH^NH, -CN, -SO3H, -WR 17 2^J:a?;\Py>ilWe.^:^^«fcD 

mmsST&rK R n ^n^m^lai*fc«<a^afeTfeO> rttO-3TfeD> 
)W*}£**;**>»£bTtt. **>&bx&y& (MDP) , fcFn*- 

S'**' (HMDP) , l-t^n^X^^-l, l-tt*Xft>m (E 
HDP) , z^^)V7^.y^U>^^>m (DMAD) , 3, 3-&#XfrS- 
10 1, 2-^n/t>>?^X3^>m (DPD) , ^;VHa^-h aildronate) fcgffWfZ 




HMDP EHDP DMAD DPD 



*?>z*fcX-fc>m (MDP) fcgfct &$flOD>ftfe WLfc& J. Org. Chan, 66(11), 
15 ^704^708(2001)^1^©^© \ZW<\ Tf5^T«t "5 fctfaSflsftTTS CI £ «k ?> #3S 




tiits tHn«lr5/t!X*X*>KT**y^>l«n^— h (Alendronate) 
&*n<Z>>ftfe (ma Heteroatom Chemistry, 11(7). 556-561 (2000) £§2m<ZX£S£) 
20 TO^T«k5»^©^^X^>^^bT^-rseia:^^5o 



n * it m « m&26) 
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5 aT5y7jNX^>mi5l^ ^©XXf^*fdjtt)lsMTt5o 



X 

C— j-PO(OR 20 ) 2 
Y/t [II] 



15 XfMfd4!l!&^f&nS. 



\ 

N 

/ 



R21 — vfc- R 



22. 



B 



/ 

-N 

F 



[III] 
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14 



2„ R 2 x , R 2 2 *3J:^R 2 3 ^tTH4(:- (CH 2 ) v - (v=l~5) . 

A, b, C D, E& £tf F fct^n^ft^lCTfOk x^;i^t -fv^ntf 

tfA*cK;i^ r-t&vm* hU7;M-nT-fe5 t ;P3fefe«kOTIffi^ 

5 IV-l~3j&>£&<5a&d>£jBfc£n. A, B, C, D, E^OTOVvTriauofln^HB 
SIV- 1 <Z>ST?»*. ) 



10 (t, X43«fcOTto3JbiB^I£|i3i;. t ' te2£fcte3, X' &£.ZFf' K*en£tl& 

l/>3jNX^>^(ethylenediaminetetramethylenephosphonic acid (EDTMP)), 
15 lfl^>h'J75>^>^^fl^>*X*>S 
(dietWlenetriaminepentamethylenephosphonic acid (DTPMP)h fcHn^i^x^ 1 
;>x^l/>>>75>hU;*^W>3fcX*>m 
(hydroxyethylethylenediaminetrimethylenephosphonic acid (HEEDTMP)h X 
hUnhU^^l^>*X*>'i?(iiitrilotrimetliylenephosphoiiic acid (NTMP)) , 
20 bUX (2-7$;ifM 7^ >^\^1J-><^l/>3f?7,*:>m (tris (2- 
aminoethyl) aminehexamethylenephosphonic acid (TTHMP)), l—$J)Vfc*F5/X& : - 

v > y ^ >^h9^^i/>*x^>M(i- 

carboxyethylenediaminetetramethylenepliosphonic acid (CEDTMP)), (tfx 
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15 

(bis(aminoethylpiperazine) tetramethylenephosphonic acid (AEPTMP)), N- 
;*^;Vx^l/>^75> h U * s ?\s>ft7>fr>Wt (N- 
methylethylenediaminetrimethylenephosphonic acid (MEDTMP)), N — fV:/n 

isopropylethylenediaminetrimethylenephosphonic acid ( I EDTMP)), N-^> 

benzylethylenediaminetrimethylenephosphonic acid (Bz E D TM P) ) & Eft^tf% 

^<m<DW®^m?3mmfcx-fc>M£ vx\t, edtmp^dtpmp^ atzft&g 

(3) U#>F (LI) 

=t3^©fc£*lcfevvr, ^M^££-L#£U#>F (LI) iUTtt, M*. 

(li) ^j^^^d^^^>tsj^^&^L#s^-^^3t*r§o 
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\wm\z\t2m&jioMwm.^Bm0.^n^o Kflarm* ^m, i&fc u> 
T) , z?ys.;>'?ns\tt>wffim, z?jL^u>hVT$>wm (dtp a) > h 

UX^l/>5^h^T^>Asl^ (TTHA) , 1, 4, 7, 1 O-^h^T+fv^a F 
X*>-1, 4, 7, 1 0-umm (DOTA) , 1, 4, 8, 1 1 -xb^nfv^ 
U?- h y^tl >- 1 , 4 , 8 , 11 -E3» (T E T A) £fcte^n£«^#«f 

X5Pl/>v75>H@Ht i?T5y^D/V-;MzaiHft, N, N-tfX 

^nS-KW-fc, U#>F (LI) £LT»» (eye 1 am) > N { 1 — 

2, 7ofcr;W -N, N, N, -hUx^VT^X^A (DO 

tma) , y>;^ybr-fe^;^Uv';^u>';i/^u-» (mag 3) , x^i/>^>x 
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^-T>^V- (ECD) > tH7^-3^ (HYNIC) , U5?>-^nS/> 
-^^> (KYC) , '>Xf'f>-^»>-v'Xf'r> (CYC) , N, N'-b' 
X WV*^h7t^5F) X^>^T5> (DADS) , N, N'-t£X bUkfc 
r/KT-fe^F) -2, 3^75>^>1 (C0 2 DADS) WNfgO 1 7 3 
5 4 2 4*§£^tfffl1«fff&4 6 7 3 5 6 2^HJ») , N, N'-tfX (2-y>;i/# 
y hX^;i/) X^W>>?T5 > (B AT s ) Oftffl£0 16 3 119 &J:O?0 2 0 0 2 
1 l-^#) , ynbT^TS^^r^A (PnAO) > -^<£>ffi 

®7$>^yAU^>H (Bfol+l^mO 1 2 3 5 0 4*>cfcr£0 1 9 4 8 4 3^ 

10 ZLtlZimiZhs D#>F (LI) £LTte, 6-kH7^-3f>iSrd^7 

%>z.zi t>T€^o wttt. ¥7 ^ y v 5 ^-- ut«n, n' - tfx ( 2 - *)vt> y 

hx^;i/) X^l/>> ? T^>^2, 2, 9, 9-^h^^;V~4, 7-$>ytf-l, 

15 io -^>^-;k ty75 h^y / v'^-^t utun- 2 
x^;v- 2 -y;i/*^>x^;PT5 y T-fe^^ f^n- (2-y;k^:/>x^jw 
yx^v- 2 -^k&yhr-fe^ h\ y75 fs?9=^- ;w:bTfcti , 2 -x^u> 
tfx (2-y;^yhTii^5F) > hV7s.\ s tt—)V£Vxfc*)i%7h7-&?)i 

^tie»OU^>H (LI) t^MCt0^t ^IW^fc^H^T 

25 sfc, u#>f (li) a. x^n«a^-efet?T*>«kVi„ -tn&fsatt^ # 
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fcf, EDTA, DTP A, DOTA, TETAfeb<^ne»©i^fc«EDTM 
Pfeb<K*^»§8#ls *>L<teMAG3, ->^A, BAT, ECD, DADS^ 

io p n AO ! i)b<^ne.0«&^fflv^n5c 

15 -Wt&!4@B^©A#M<i:bT«, 0iRfc£, 1 - (p— T V^v'T^- h^>> ? ;W 
—DTP A [Ma r t i n I no r g. Chem. > 2 5, 2 7 7 2~2 7 

8 IK (1 9 8 6^) ] , M^KDTPA, 2 - (p — rV5^^T*— b**>&M ~ 
1, 4, 7, 1 0-^h^Tif^nH^>-l, 4, 7, 1 O-rh^ [T^U^7# 
fF^46 7 8 6 6 7^a»] , WW3^-6-kH55?;r3ft-h [A 

20 brams, M. J. £>, J. Nucl. Med., 3 1, 2022~2028I(19 

9 0^)] , DTPA-ty F) , DTPA-^7 (3-75 

yypt!;kT5 H) , DTPA-^ey (6-75yv^>;i/75 h) [#f^2 8 1 5 

6 15t] , 1- (4-T5/^>^;W — EDTA, 1- (4— fV3^>7/^> 
SW) -EDTA, l-[4- (3-7W5K7^W0 75 H^>^;W -EDT 
25 A, l-[4- (5-YW5F^) 75 F^Oi^M -EDTA^t'O, ^U7 
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-mmmm^vj^mH&mmMim [Hn a t ow i c h d j e>, i 

5 nt. J. App.l. Rad. I sot. , 3 3, 3 2 7~3 3 2H(1 9 8 2^)] , 
-fVft'>7^-h[Esteban JM£, J. Nucl. Med. , 2 8, 8 6 1 
~8 7 0I(1 9 8 7fp)], 7J^yIXfJKWashburn LC£>, Nuc 
1. Med. Biol. , 18, 3 1 3~3 2 11(1 9 9 1^)] %>Z>Wm&/\u5* 
>[Fourie P J <-E>, Eur. J. Nucl. Med. , 4, 445~448H 

io (1979^) ] ^^-^mmm^tmmAc toas^m vtct^xmomm 

»Sb^U^>H (LI) te, X.^U>i?75i>Vmm (EDTA) , i?XJ?V>h 
V7S.ySm& (DTPA) , h U X^ 1/ h 5> T 5 >« (TTHA) , 
A (eye lam) , 1, 4, 8, 1 1 -^h^Tifv-^P^h^^^- 1, 4, 
15 8, 1 1-B3@^ (TETA) , 1, 4, 7, 1 0 -^h^Tlf^n F^#>- 1 , 
4, 7, 10-E3@^ (DOTA) , N {1-2, 3 -SfcfrW ^"ntfM - 
N, N, N, -HJX^KF^X^A (DOTMA) , Y7^)W^ l/)V 

^>»> (MAG 3) , X^l/^X^-O^-f^— (ECD) , tl«7^^- 
;V (HYNIC) , U^>-^a$/>-S/X7-> (KYC) , 5/X7-f>-^U5^>- 
20 ~>7,t-^> (CYC) , N, N'-tfX (*)V%7h7±*$\*) xfl/>^75> 
(DADS) , N, N'-tfX OUk&^r-fe^P) -2, 35?75>:Axr<>Bfe 
(C0 2DADS) , N, N'-HT. (2 -*;V#:/hX^;W X^l/>S?75> (B 
AT s ) , ttteS.t3)V/V/>, yoh»T^>^v'A (PnAO) , ^-©ffi©T 

25 ±8BU#>K (LI) mt-^^MM^cD^m^CfcOfffen^o ^frfS&M 
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$n^ 0 frfr%&Mm?hi>T\%* mm. igmk&tMxm^mmi&mxz&mm 
5 mmm^AC0^<iih-^>\z, smm?. $ztz}& /\uv>m?* mm. m 

10 TjkZnz h U 7J^J^X& ; Wl^: t'OiiSW C SfcraSFefls 

<5. SKfti7;Wr;i«o7;i4;w»:tt^^ifi, x^;i^ zfa&m. 

tbTStMCO^+t-^>©75yS^St5 (-NH ll CH 3 ) tifc 

±ib>j#>f (li) *«Mtrs^'j*;w?>i8 (DTPA^a ©*;w?>»it 

^;V73> ( 11 CH 3 NH 2 ) (-CONH u CH 3 ) ^<h^J;DSA 

20 9-17617 9^4m #^¥0 9-1 760 5 0-^^ WO 7-26 7 9 8 
0-*f£g&#flfD . 

25 «ttt^w©ffi^^«, #>**T»&;ftaiu t&m 2aaifc»sjE?js8s^*^a3ia 
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ffl&m&O. 2 5-2. 7 5Me v©^|3X^I^-$'b^, HMS*feB©#>^tt 
«t>oWTfeV^<T J fec}:<> TOimi^Mao. 7 0&V*L2 5. OmmT, 
10 0. 0 5^U7 0 0NFW©^^^#r-5^J:Vio 

^*UV^Mm^tJ^^7^tbT«, ^?##6-9, 15-17, 21-2 
9, 31, 3 5, 3 7~44, 49, 50, 53, 56 — 7 0, 7 2 — 7 5, 8 1, 8 

^mm^mfmm^Tm^vx}^ 11-c, 15-0, is-f, 32-p, 59- 

15 Fe, 67-Cu, 67-Ga, 81-Rb, 89-Sr, 90-Y, 99m-Tc, 
111-In, 1 23-1, 1 24-1, 12 5-1, 1 3 1-1, 1 1 7m-Sn, 1 
53-Sm, 186-Re, 188-Re, 201-T1, 211-At, 212-B 

i*5j:tK2 1 3-b ifrzfr&m&vMttn&immmfimtfztu ms©?^, 

$?£L<te, 32-P, 59-Fe, 67-Cu, 67-Ga, 81-Rb, 89-S 
20 r, 90-Y, 99m-Tc, 111-In, 1 23-1, 1 24-1, 1 2 5-1, 
131-1, 117m-Sn, 153-Sm, 186-Re, 188-Re, 201- 

t 1*3^2 1 2-b it^u^m^x>mun^mm)^e^o 

wmmm (mrd wmmm\z.immoM\^m^m^m^, s^bvvkjs 
m^Rzsm&fcTnmtvxfo, zuk am , ^>#> an , m an , $k 

25 (III) , y^-fe^A (III) , tt&A (III) , it^U^A (III) , -r^^;nf^ 
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A (III) , #FD~^A (III) , T^tf^A (HI) > &7&U 9 S&J* (III) , t^)V 

=~^a an) *5cttXx;i/t^A (no fribu&m&x>Mun%^timJt>nz> e 

5 7>^-H, A'U^A, ^Dt/^X — ^ ^D^A^j;^ ho^^S 
(4) u>#- 

±ISH^bWTOlt4SA CSScfctf U #>FL I fck U >#-L S^UTWCA C fC 
10 l'J7^DW>, iC-(CH 2 ) w -R 24 -(CH 2 ) w - wteteb 

T^n^no~5> r 24 «cx s, nhco, nh^«ch=ch) -r^n^ 

15 ynt!^-b (spdp) , x^i^>^U3— ;w-o, O' -t'Ts 

;i^v-*-h) (EGS) > N- (4-?W5WJn^» ^->W5F 
(GMBS) , N— (4-YK5h7f'jD^» X^7tX^i/X5K ^HJ 
^A*& (Su 1 f o-GMBS) > N— (6-71/^5^^^;^) 
X^-»f5H ^-h'J^A^ (Sul fo-EMCS) , N- (8-7W5F^ 
20 U;V^» ^7*^'>W5H ^-hU^AJi (Sul f o-HMCS) , N- 
(1 l-^WSh^Vf^yW+v') ^V7tX^i/W5 F ^hU^AiS 
(Sul fo-KMUS) , 3, 3' -S^a-fcfX UWX^v'W^^nift 

^— h) (dtssp) , ;v7;ia £ t F^t>we>n^» 
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abyy^f^>h(Drs.ymzEGS^.rd,tDTSSP^ffLrXDTPA- : ey (2- 
T5/X^;i/T5F) ^DTPA-^y (6 -7 5. S TWISTS. F) 
%Btf®tmm2 8 1 5 6 1 5#®*S*fc^oTff "5 ZLiiifiVg. #U U >->£ffl^£ 
^fcfcM$WaS2 5 4 8 7 1 1-^ #'J7^nK>^fflV^d»fl 729 

fmi 7 2 1 4 0 9-if, #H§¥7 - 2 0 6 8 9 5 &£fct£oTfr3 
(5) #SLV>fl5&4& 

10 




15 yWtn-^tmiazO—l 9 a x+ytel~l 9 0 ) 

rfH©T^y^C, SK^SiiJ^PttSACtbTfcfX^^-Mb^I (BP) & 
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~ 2 0 H*tS £ b<, 2-13 l»td?S b W 

10 - 5 om<D7=i J sfU #;w\^-r Mb^<D£f&RJ&£ff "5 £ tick 0, 

15 >-#;wejp (B o c) STS»W9t«»irr**&^l«StiS. 

JJBjgfflO&jfete^Vvr, 5$ (AC) a -MC^^n^^^CDSMbW 
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[VII- 1] 
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[VII— 2] 



(6) MM. 

& ^WWTSX X^75X 5?^75>, ^X^K^X HJpWVX^ 

x h'jxwsx ^n^>jP7S>, x^;-ji/7$x ~Xn^/— ;KF5 
x *^;vs>fc£<w£H^£<^ D^X 3-;i/X^X t;p^-> 

20 ^mmoMt-^moymmtvxu, wmAc^r^tmiimwm^Ac^u^ 
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10 mte / jm<Dj5m\z&^Tft'oT&<. mm. mm, pH&a^dss^tu^o 

^ttM^^ra^ff^mbT, i&9 9m-r^^At(9 9mTc0 4 -) 
^:t>£fcl«fL#DA* @M^DA&£©^b^#K pm-mikTsX, yyitXX 

15 k^- h u a, *;i/AT5 ^>x;v*>^*fe«^;vD^\y^ >i»D#&»isat7SSi 
^mKjB^n^mmM^m^mr^x^^-r^> n t^^&o mm. mm, p 

WtM^tS^m<D^y hMC, 9 9mT c 5?x*W- ^SaffibflSftx^* 

25 m*>t&*a& wffifoznz<Dm&fo<D-~u%Mf&is5z> 0 h&vfe&b. Mmo>& 
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(AC) a -MC- (LI) bTSSnSft^ftttU HL I SflATV^OT, 

15 

^vTNMRX^ h;KDSS^«JNM-500 (H^ft^^D £MSX^ h;V<D&i]^fcteQ-Tof 

20 ^ w i7vr?7M> zmwco mmtoz#>^xmwdt®m\z* mt^om 

WSCD: l-XW-3- (3-i?XfjV757^nt!;0 HOBt- 
H s O: l-tHn^>hUTV-;V— zkfD^ DTPA: ^Xfl/>h'J75>E 
B1£k HPLC -.High Performance Liquid Chromatography* -OAc : 
B o c - : t e r t -Zf h3^>#;i/fc;l^ Bn- : ^>^;VS. Sfc, WM*<D 
25 rj^^j KJu TfE^Tffofco 
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mmmmm : microacilyzer g 3 mttomgg&m 
mm : Ac-i 10-400 m$&, mitim&mm 
mmm : 0. 35 minmm- v u v Aimm 

5 Ml (^hk^h-^O^hh^Kh-^^ 
VI- 2, VII— 1. VII- 2 

(1) VI-lOD^fc 

VI - 1 CD^^X^-A^TIB^Tc 




7 ^H^NjO^Pj g C^HsfiNaOjePj 

- MoLWt: 1018.97 - Mol.Wt.: 918.86 g C^Hr^slO^i 

- MoL Wt: 1294.19 
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200mL^Xn;W^ht:-l' h-;Vr»l4 16g (10. Ommol) 7K80mLlc:i£ 
ffihT'gmmvrco jg*$tf-hUOk3.40g (32. Ommol) )VWbL 
5 &n%Jz* =&®£?7V)VL 29g(10. 5mmol) — 8HJBfcGKll6. 5hrs) Ufco RJfc?& 

fflac Z-^DU HL 88g (11. Ommol) *«JU G®24hrs) £^ttfco SJfi»> 

^*W*UT^L4i^t^#feo 2§jt£k!U^>60iDU3^U SffiJttFF, & 

MffiT^^@*bfco ffitt^S&ffitti (^pn^;VA150mLX2/'7jc200mL) bTW 

10 wm%M&mm-vw2xmm&. jbbwhbsu ym9.wg&mrco mt^^ti 

yMnYh^77>f- (S i 1 i c age 1 6 0 250g, ^c^r>/Wmx^)V/ 
;*^/-;i/= 6/4/1) fcttU r^#j4j 6.06g(6.95nmol, 5%) 

1 0 0mL^-xn;H^b-&^J4 4 20g(4 82mmol) A^^A-m^ 
15 (act. 10%) 421mg(10w/w%)> S —)VmsL*;%ZJt» Sii^b^e»7K^X^ 

^, 3$£©^£@£bT3. 41g(E>^6£f#fCo iin^> ^3©^& mfc£P age 
PCB6©^(Page PCB, et a 1., J. Org. Chem, 66, 3 7 0 
4-3708, 2001) fC«fc X>n%ttfzA\&m 3 , 3 - fc* X (^>^;i/^v^X 
20 7^U;W^nA°>^ 3.45g(5.80imol)^J!JP^ ^b^l^>50mLiC^U Jm^Wfc 
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"K WSCD 929mg(5.80mol)43<fctmOB t -H 2 0 789mg(5. 84mmol) — i& 

4- (Silicagel 6 0 250g, ^\^>/Sm^)V/ ^ ^ -)V= 6/4/1) \z 
ttU r<b^#?6j 2.41g(1.83nnnol, JR».0%)£#fc o 
5 rfc£#j6j OD^-nmrfeirP^-nmr^^^ff^ ^{~OT<D#^£#W5io 



'H-nmr (500MHz, CDCI3, 6) : 1. 4 (9H s, -C^a), 1.82 (3a s, -OAc), 1. 94 (3ft s, 
10 -OAc), 1.98 (3ft s, -OAc), 1.99 (3ft s, -OAc), 2. 02 (3ft s, -OAc), 2. 10 (3ft s, - 
OAc), 2.64-2.84(lft 9'), 3.30-3.44(211 8'), 3. 62 - 3. 70 (lft 5'), 3.88- 
3. 96 (lft 1), 3. 88-3. 96 (lft 4), 5. 22-5. 36 (lft 5), 3. 88-3. 96 (lft 2'), 4 06- 
4 20 (lft 1), 4 06-4 20 (lft 6), 4 06-4 20 (2ft 6'). 4 26-4 38 (lft 2), 4 46- 
4 54 (lft 6), 4 88-5. 20 (lft 3), 4 88-5. 20 (lft 4'), 4 88-5. 20 (8ft m, -0CH r 
15 </>), 5.10-5.16(111 1'), 5. 22-5. 36 (lft 3'). 7. 3 (20ft m, -<f>). 

13 C-nmr (500MHz, CDCI3, 6) : 20. 45 (-COCH3) , 20. 54 (-COCH3) , 20. 65 (-COCH3) , 20. 70 (- 
COCH3) , 28.27K0CH3), 31. 68 (br s, 8'). 32. 13 (t, J=Hz, 9'), 48.90, 55.20, 
62.32, 62.40, 63.11, 68.10, 68.15, 68.24 68.29, 68.35, 68.40, 68.64 69.35, 
69.43, 69.53, 72.14 72.28, 74 25, 80.30, 98.97(1'), 127. 97 (-Arc-mat ic) , 
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128. 1 1 (-Ararat ic) , 128. 26 (-Ararat ic) , 12a 44 (-Ararat ic) , 135. 95 (d, J=Hz, - 
Aromatic), 155.77, 169.33, 169.59, 169.70, 169.76, 170.27, 170.45, 170.54, 
170.71, 170.78. 

SMj-7,n)V\Ztt£imQ 600mg(0.46miDol)^*D^O, ;M(M,K38»U 

5 &8ffiT* ^hUtfA^Mri'F 126mg(2. 33mmol) SJDitfc. 

AG™- 5 0 W-X 8 C&Ag. B&W* • 75/ h U-X**5*&*fcSD #MB 

4 57gfc»U ;V£#T!fcV>fflU«fTofc£k ?gJ&£@3cU ^g460mg tfb£- 

«7ibTa451n»l)«»fc. tfb£#77) ;i/MK3S*U £SB#I& 

T> 10%fefczRsit-;**y — ;i/*4 0mLin^.fco 3B#fg^ »«SS*UTSS 

10 392mg (ftS&Kf 8 <h UTO. 427mmol) £#fco ^S392mg (ik&m 8 i: bTO. 427mmol) 

m«K«6<TO&^ C#H82 002-18794 tiDDTPA^ 
Abfec 7K7.6mLt8N*Bfefb^-hU^A2.41gK:JS»U 8(TCi;3lDfib&. 
ffi££^fc#5fc#5a&RDTPA 1.61g (4 51mmol) £3£f*TZ?§Sl)nU 30#IM 
^JjP^^tfeo 30 { C{C?^SPL,T^e> 8N*iWfcy- h U ^A0. 71g£jB*.TpH9. OfcfSSl 

is u nmoxiiztimvwttmmmmvrco -e©^ 3o < c^^jut6n^mo. smL&jn 

7LTpH8. 0£bT£j&<mTbfco MJ«©}«§®*U #9. 5mL£;Dn*TJ88?U /I 
^^^A-^ (act. 10%) 831mg (200w/w%) *in^t, £31S^b&#SzK3t:*r;*»B 

^"i.5«pia^ttei7c*ffofco ®»m ^x^-y;^— 5i&u zm&m 

20 iStttetebT r*b^l0;VI-U 115ns (0. 123mmol, W27.0%) £#fco 
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•H-nmr (500MHz, D 2 0, TSP) : 2. 30-2. 50 (9') , 2. 60-2. 80 (8') , 3. 1—3. 4 (DTPA) . 3. 39 
-3.46(5'), 3.46-3.52(4'), 3.52-3.60(5), 3.60-3.69(1), 3.61-3.69(3'), 3.70 
5 -3.75(2'), 3.70-3.75 (6), 3.70-3.83(1), 3.75-3.82(4). 3.75-3.82(6'), 3.83 
-3.87(6), 3.87-3.92(3), 3.87-3.93(6'), 4 35-4 40(2). 4 62-4 68(1'), 8.4(7 
or 7'), 8.7(7' or 7). 

13 C-mnr (500MHz, D 2 0, TSP) : 33.49(8'), 36. 41 (t, J=136Hz; 9'), 51.16, 51.74, 
52. 00. 53. 12, 55. 85, 56. 67, 57. 90, 58. 16, 58. 43, 60. 74, 61. 22, 62. 29, 68. 13, 
10 69.30, 71.30, 73.85, 75.86, 79.01, 101.14(1'), 172.02, 173.92, 174 31. 175.93, 
175.98, 176.02, 176.07, 176.85. 

MS(ESH : 932. 2427 C^O^ reauires 932. 2477 ( ttHfl ~) . 



15 
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(2) VI- 2 





sSJ-Mol. Wl: 415.26 



4 Cs^N^ 
3 Mol. WL: 870.85 

58.3% yield 




7 GtfWWi 
Z Mol. Wl: 1052.99 



IS MoLWU 55837 



« CnH^On 
£ Mol. WL: 442.46 




- Mol. Wt.: 576.59 









BnaS J 



2 Mol. Wl: 1347.24 



28.4% yield 



a? 

2- Mol. WL: 57659 





2 Mol. Wl: 476.47 




2 MoL Wt: 852.62 



333 SSS^o overall yield 5.2% 

31.5% yield 



3r h tf-r 1 — ;wz^im&i5. og (36. imol) &myw, MM J \zmmvxmtf- h u 

>>V8. 71mL(38. Onnnol) Mt:T-il^l/fc. Z-^dU F5. 7mL (40. Ommol) £ 
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iiax. z^zmML-v-mm^tco mmz-D^mm^^vrccD^ mmz hu^ 

>217mL*DP7t, ^TT«<@^79.4mL (842 mmol) tmm<D4-(N, N-^ 

If^yj- (Silicagel N60 (ffi£«, MJ$Lltm%&£;#m , S^Xf 

(21. Ommol, W58.3%) 
10 te&fa4 4 35g(5.0mmol)*D^O, ;W(M.fcSg#U ^hU^A^h^v- 

H1.35g(25.0mmol)*m, 2 l$Hgj&J»#Lfc. ISfefbfcAG™5 OW-X 8ttHg 
Cffiftg, H*/W-5yF 7#7hU-X«5£&8*D 50. 0g^iDx.T5l#^# 
30^WbT5jib, 3tt©BSK&e5&Ufc. ^/-MlmU^pf^U 10%*»- 

>m3.57g(6.00mmol)^jDn^ ^^;i^;VAT$ H50mL*Jn^.T8B^L/fc. 7;K3> 
»H&©*iST» WS CD 1. lOmL (6. 26mmol) , HOB t - H 2 O 811mg(6. OOmmol) £ 

mmx, -mzmvTc. ^s^@*bTtru^>30mL*m, 4-(n, n-^^ 

;i/T5 /) tf U i?>&mmmuU mxmklZ OmL U27nimDl) ^JPX-feo — 

mi-hvv&7mmvfro mmm&7k-?m&istc<Dt>, ii&m&i~hvvj*-&m 
mm&vxmt mi. w i©^t^7A^n7h^7>f-(s i 

l i c age l N6 0 Q&ft€, Mi^m^MD ^200g, ^tf^/Bffifex^ 

;>/^/-;v=4/6/i)tc#u ffimmmyy&ismyi, 2*5«ktf3&#&. 

25 7^^va>143cfc^2«yWN 0 ^^^-TLC W^|f|[Cat. No. 105 
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7 17, A^V/BffllX^/^ * J -)l>= 5 / 5 / 1 ) fcttU 8 J 

741. 6mg (7^^^3>l^S490.9mg, 7<7Z v-a > 2^£>250. 7mg) £#fco 
^a>3W*7A^07h^77^-(S i 1 i cage 1 N6 0 <mM.lti¥$& 

5 m 8 J 1. 17g (0. 498mmol , W14 6#) £#fco *%Jfofr £ rft<£t> 8 J S$giR*l. 9 lg 
(1. 42mmol, J«28.4%) T#fco 

fc-£^8 1. 10g- (0. 816mmol) ^^^y-;H0mL^^?U T;^>^fflmT^"hU 
^A^h^rv-HSOgmg (5.71mo1) ^P*.. ^T2^1^bfe 0 AG™5 OW-X 

10 mfc&mtto MJSi&^MU ^^(D^^^bT551mg(D^^#feo 

(act. 10%)400mg^Jjn^T7jc^HmTT«#b, 2 B#p H 1}gMM^£fTo fc Q J&iMT 
^LT6?W^»^Ufco ^(D^loK5mLi:8 molA7Km^hUT>A7X 

£ffl&4 tfvL&mTLTimvrc* SfFClzMU »TPA 2.97g (8. 20miol) SriJP*. 
15 30^1^^^ m^-MU 8 mol/LTKmfb^hU^ATK^^R^-TpHg^PM 

U S^80 < CT30^1MUfCo bTpH8 Klfl^LT» 

U+K*;mPLC Shod ex Asahipak GS320-2 1G (iS 

f^Sltfc^&Si 21. 5 mniIDx500 mm) MS hodex Asahipa 

k GS220-21G mfaMJM^ftM* 21. 5 mmIDX500 mm) £S3*J 

20 T5^f& 3»K : 100 wolAMkj- h U <7iv*:*m Si6S : 5. 0 mL/min, #&B§& : fm 

*mW&t£m OftttiSEft : 210 nm) ) KlT#I&^£fT^fco 

£frV\ JfflK*^cbT rfb^VI-2j 239. 9mg (0. 257mmol, i»31.5%) &mtV 

25 



WO 2004/085452 PCT/JP2004/004019 




'H-nmr (500Hz , D 2 0, TSP) : 3. 80 (lft U 1), 3. 65 (1ft n 1), 4 30 (1ft m, 2), 
3. 89 (1ft m, 3), 3.82(lft u 4), 3.83(111 m, 5), 3.7K1H, u 6), 3. 53 (1H. m 

5 6). 4 66 (lft d, J=8.2Hz, 1'), 3. 79 (lft m, 2'), 3. 71 (lft m, 3'), 3. 51 (1ft n 
4'), 3. 48 (lft n 5'), 3. 92 (lft u 6'), 3. 81 (lft m, 6'), 2.72(dd, 3 J,h.=15. 1Hz, 
J=6.9Hz, -COCH^CH-) , 2.39(dd, 2 I 1K =21. 1Hz, J=6. 9Hz, -C0CH 2 CH-), 3.65(211 m), 
3. 62 (2ft s), 3. 39 (2ft s), 3. 62 (2ft s), 3. 29 (2ft s), 3. 22 (2ft m), 3. 08 (2ft m). 
13 C-nmr (500MHz , D 2 0 , TSP) : 61. 30 (1) , 53. 67 (2) . 68. 57 (3) , 78. 47 (4) , 71. 42 (5) , 

10 62.33(6), 101.28(1'), 56.00(2'), 73.56(3'), 69.98(4'), 75.86(5'), 60.77(6'), 
176. 01 (t, 3 J M =8.6Hz), 33.70, 36. 78 (t. 2 J c _p=155. 2Hz) , 173.66, 177.86, 174 12, 
174 66, 58.65, 58.73, 56.00, 58.10, 52.35, 51.51, 51.12. 
3, P-nmr (500MHz, D 2 0) : 19. 43, 19. 38. 

MS(ESB : 1066. 1454 C^Ws** reauires 1466. 1500 [ M-Nag+Na] 

15 



20 
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VI I - KD^X^-A^TIB^To 



38 




C 18 H4oCl3N 3 0,3 
22k Mol.Wt.: 612.88 



MoLWt: 1218.21 




7C fl5 H 105 N3O 2 9P4 
Mol. WL: 1756.64 



Mol. Wl 839.88 




Mol. WLi 981 .94 

62.7% yield 




« CftoH^NjO^ 

2 Mol. WU 1656.53 



Mol. WL: 2134.97 

16.6% yield 




Mol. WL: 2031.86 





J— —OH 


r-OH f£oH ^ 




H0H<J "hcJ 


o Sr^oooH 


M ho° wooer 



Mol. WL: 1310.88 

29.7% yield 



200mL«rj;Mc* bb^ b-JV^imm. 08g (5. 02mmol) £*0 £ 0, 
HJOk2.24g (21. lOmmol) 2rJn^> ^^y-;W0mL^7jc36mL^n^-T^bfeo — 

fimt^M. 4mL (6. 09moi) sraawu n^irnim Emk^ms&m&i, 
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(11. 92mmol) £»]U 24B#WH*#b&. B£jfem&m<Dm&&m£;U ^S^tf'Jv 
>43mLSJD^.T*JST«H^b, &*aflfcll. 3mL 01. 98mmol) £?»U UfflmftV 
fc„ ^^y-;i/21mL^P^T> $ £ fCl5^»^»fe 0 KJ6®a*SB»l« 

&«3cU ttffl (^nn*;i/A150mL/ / 7K100mLX2) &ft^Tmmm*m<JRm± b 

»«E&g*UTg8i (JH&7. 2g) &#feo ^^^x^;i/25mL^SP^^ia^#T> 1 
mol/LSm25mL^m&PU 1 I^IBfflWSaittfc. Ejm&Bmx&fr (25mLX4) 

35mL) &M7LTm&&m8 tU ifltB (^nn*;kk50mLx 2) bfco W«Df£t&ftl 
10 mMtKHI^ h U * A lOOmLT^bTtlTK^m^- h U V U ili^^LT 
r{bl^5j 3.09g (3. l4nmol, «62.7%, ^^H) 

it^m 5 3. 09g (3. l4mmol) 3 , 3 - fc*7> (5**>S>;WCWJ ;W ^P/^>^5. 62g 
(9.45imol) ^ScfctmOB t-H 2 0 853mg (6. 3lmmol) £}JP;5L v^^WkkT^ 
bWwL\zmmvrco mmi&T, WSCD L65mL (9.39mmol) « 17P#Pp«£L 

15 fto B&msm<mm&m&v. mm &nu&)v&i5<M J /mim&m±bvv& 

zte«100mL, TK100niL+I^P^b^-hU^A7K^20inLX3, mamfe* h U V AzR 
MaOOmL) bT^S^«M?^hU^A7?^b, ^ISLl^g G&7.4g, 
IK2t3IND ^*7A^UVh^77^- (Silicagel N60 

(i&S.^ TOflS¥*t^ffiK) 250g, ^□n^;VA/ / ^^y-;V=20/ / l) fc#U 
20 ^^^->a>2-3 (^j600~900mL; 300mL) *5ck^7^->3>4-6 <^«J900~1200 
mL; 300mL) frZWUmM (Fr2-3 ; 1. 30 (M&mmo) , Fr4-6 ; 842mg fflM 
^S) ) y??>'a>2-3(DWMmM\t. *7A^n7h^77^- (S 

i 1 i c age 1 N6 0 Gftftg* g|j|tffcmfc£^ lOOg, ^it>/@^X^ 

;v/^y-;v=i2/8/i) ^r^i^g iooomL-e^®t4W%^^ffi £7 

25 nn3jN;i/A/^^/~;V=10/l^TBW^*^aiU rft^j6j 831mg 
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H) 79^^3>4-6©ttlMB!«l^ *7A^nvb^- (S 

i 1 i cage 1 N6 0 mmkmfcR&ftM) lOOg, »^/^n 

^;VA/^^/-;i/=l 0/5/1) ^T7^i7->3>1 1-13 (ca. 280~340mL) 
^£ r^#j6J 286mg ($m&&&) &Wco *&Jfcfrt> Pffr£^6j £^iR»l. 12g 
5 (0. 523mmol, W16. 6%) T#fco 




10 'H-nmr (500MHz, CDC1 3 , 6) : 4 42 (lft m D. 3. 92 (lft m, 1), 4 32 (lft m, 2). 
5. 05 (IE n 3). 3. 94 (lft m. 4), 5. 29 (lft m, 5), 4 49 (lft dd, J=12, 2Hz, 6), 
4 12 (lft dd. J=12, 6Hz, 6), 4 92 (lft d, J=10Hz. 2-NH), 4 81 (lft br.d, H=7Hz, 
V), 3. 94 (lft u 2'), 5. 09 (lft t, J=10Hz, 3'), 3. 63 (lft t, J=10Hz, 4'), 
3. 46 (lft m 5'), 4 31 (lft n 6'). 4 25 (lft m, 6*), 4 53 (lft d, J=8Hz, 1"), 

15 3. 88 (lft n 2"), 5. 16 (lft t, J=10Hz, 3"), 5. 02 (lft m. 4"), 3. 60 (lft u 5"), 
4 36 (lft dd, J=13, 4Hz, 6"), 3. 99 (lft dd, J=13, 2Hz, 6"), 6. 57 (lft d, J=9Hz, 
2"-NH), 2. 08 (3ft s, 6'-Ac), 2. 05 (3ft s, 6"-Ac), 2. 03 (3ft s, 1-Ac), 1.982 (3ft 
s, 4"-Ac), 1.977 (3ft s, 6-Ac), 1.96 (3ft s, 3-Ac), 1.95 (3ft s, 5'-Ac), 1.85 (3ft 
s, 3'-Ac), 1.81 (3ft s, 3"-Ac), 1.41 (9ft s, -C^j), 2. 68 - 2. 89 ( (2ft m, - 

20 C0CH 2 CH-), 3. 28 ~ 3. 46 (lft m, -C0CH 2 CH-), 7. 24 ~ 7. 32 (20ft -CH 2 -Ar), 4 92- 
5. 05 (8ft -CH 2 -Ar) 



WO 2004/085452 



PCT/JP2004/004019 



41 

13 C-nmr (500MHz, CDC1 3 , 6) : 63. 18, 49.02, 69.44, 74 01, 69.29, 62.30, 99.14, 
54 86, 72.52, 75.95. 72.80, 62.10, 100.95, 54 86, 72.25. 67.89, 71.79, 61.51, 
171.31(6'-Ac), 170.90(3"-Ac). 170. 66 (3'-Ac) . 170. 49 (1-Ac, 6"-Ac), 170.46(3-Ac, 
5-Ac). 169. 53 (6-Ac) , 169. 24 (4"-Ac) . 20. 38^20. 68 (-CH3) , 155.51, 80.01, 28.23, 
169.44-169.64, 31. 69 (m), 31.49(m), 32. 08 (t, Jcp=135Hz). 31. 98 (t, Jcp=134Hz), 
135. 80-136. 05 (-CH 2 -Ar) , 127. 80-128. 05 (-CH 2 -Ar) , 68. 05-68. 35 (-CH 2 -Ar) 
31 P-nmr (500MHz, CDCI3) : 24.54(4 Jpp=3Hz), 24 19 (d, Jpp=4Hz), 24. 15 (d, Jpp=3Hz) , 
24 11(d, V4HZ). 

lOOmL^n^ff^^e 650mg (3. 28mmol) y -)V20vSL\zmmV. T))s 

rf >mmm,T-f h U & A* h^rv- F 138mg (2. 65mmol) ZtnX, 1 mfflWfcls 

fee AG™5 0W-X8 (i&H,*, B^W-^yH 7#7hU-Xtte££*k 

*bT55iing<zws*#fc. mfe**y-MM.\zmmv. mmmr^y-jmrn 

U 3M481mg*»fc. ^©^S^tK4 43mL£8 molATKMb^h U^AtK^I. 63mL 
^JP^T^bfeo 80rfcj»b, i*DTPA 1. llg (3. llmmol) &ti\Z.30ftmim 

T?F®j&ftzmku jmizmtrnM^zsvA-fim (act. ioao ^p^TTKm^Hmr 

ffcfelHM^l'HPLC Cfr^A : Shodex Asahipak GS320-2 
1 G (igp^ mamiM^ttM, 21. 5 mmIDX500 mm) 2Stf£S hodex Asa 
hlpak GS220-21G B8ft*I**&£*fcSl. 21. 5 mmlD X 500 

mm) £ii3*JT^ SlJtfB : 100 mmol/L&fltf- h U #A#Jgi& «6S : 5. 0 mL/min, & 
tlM:m^m®»^- CtftHJiftg:210 nm) ) \ZTfflmM*m\ ttWfc\z~D% 
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J8Sfflftf^*ffV\ tm&&&\sX rft&Wll-U 119 mg (0.09mmol; JR*29. 7%) £ 




'H-nmr (500Hz , D 2 0, TSP) : 3. 81 (IE m 1), 3. 68 (IE u 1), 4 38 (IE m. 2), 
a 91 (IE H 3), a 70 (IE U 4). 1 88 (IE m 5), 3. 79 (IE m 6), 3. 57 (IE '* 
6), 4 64 (IE 4 J=8Hz, 1'), 3. 82 (IE U 2'), 3. 76 (IE m, 3'), 3. 71 (IE n 4'), 

10 3. 54 (IE m. 5'), 3. 91 (IE m 6'), 3. 72 (IE u 6'). 4 69 (IE 4 J=8Hz, 1"), 
3. 73 (IE U 2"), 3. 67 (IE m. 3"). 3. 47 (IE m 4"), 3. 51 (IE u 5"), 3. 92 (IE 
m, 6"), 3. 75 (IE U 6"), 4 00(2E s, -NHC0CH 2 -), 3.75(2E s, -NOyXJfl), 
3. 62 (2a s, -NCH 2 C0 2 H), 3.89(4E s, -NCH 2 C0 2 H X 2 ) , 3.39(2E m -NCH 2 CH 2 N-), 
3.23(2E m -NOW-), 3.32(2E m, -NCH 2 CH 2 N-), 3.56(2E U -NCH 2 CH 2 N-), 

15 2.77(2E U -C0CH 2 CH-), 2. 57 (IE U -CH 2 CH-). 

,3 C-nmr (500Hz, D 2 0, TSP) : 61. 09, 53.38, 68.22, 78.82, 71.30, 62.29, 101.07, 
56.04 72.53, 78.33, 74 66, 60.29, 100.95. 56.65, 73.91, 69.58, 76.20, 60.84 
168.60, 172.80, 174 30, 170.65, 57.49, 55.26, 57.63, 52.53, 51.06, 50.00, 
52.25. 175. 19 ~ 175. 31 (m), 33.28, 33.12, 36. 18 (t. Jcp=189Hz), 35. 67 (t, 

20 Jo>=120Hz). 

3, P-nmr (500Hz, D 2 0) : 19. 60, 19.39. 19.31, 18.85. 





VM SSftKSfc. overaH yield 2.4% 



22.0% yield 

5 

300mL^-X^;W^ h h^-f 1 — JV^Mmmo. 0g(16. 3nnnol) &*D8tB, 7KI6O1L 
izm&VTmffimisrc. imtJ- h U £ A16. 4g (155nniiol) £M£1ir, * ^ / — ;l/80m 
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U F13. 1 g (81. 6 mmol) ZtiU^ ££i^.&Til$24 5P#P«#bfco mZMz^m 
m^^LTz.<D%, 3M£ t!U^M00 mLldlPbfeo ^n{C^TT«c@^40. Og 
(392 mmol) tmmm>4-{N, N-^WS/) tfU> ? >50 mg^jP^ 

ft, ffiffi(^nn*;i/A200 mLx3) bfc„ #^jS*»l^7X50 mLT^^bfe©^, 

«M^-hu^A-«^, zmisTmm&^vtzo m^nrmmmm 23.4 g£ 

^^A^n^h^^^- (S i 1 i c age 1 N6 0 (M,£, Pl^b¥tfofc£ft 

sd 250g, m&x3-)Ws\*vy/*$ ;-)v= 8/12/1^8/12/2) 

10 U r{b^tl4j 15. 2 g (12. 2nnnol, i&$74 5%) 

100mL^-Xn;W^b'^l4 4 26g(3.41nuol)*DmD, ^^/-;V50mL^^U 
b U # A* h*-> F56. 6mg (1. 05mmol) £J)D;L, 2 B#^ia^#bfe„ ^UfcAG™ 
5 0 W-X 81» (B^/t-r^- -7yH 5^ h U-X«#f±SD 5. 0g£iJP;lT3l 

15 sssasu t;p^>^h^t, mmm-^y-jmm. (MMit^umm^mD 

20. OmL^P*., lmffimmmVtcW:, mm&m&VTS. 09gtfMt£#fco lOOmL^X 
3, 3 -tfX (>?^>>?;i/^^X^U;i/) 7u^>m. 56g(4 31mmol) £AD 

T, WSCD 0. 75mL (5. 47mol) , HOB t - H 2 O 555mg (4. lOmmol) £J®#dW;S., 7)1^ 

»M8. OmL (84 8mol) , 4- (N, /) KU ^>£M££*»bfc 0 

i40^r B ^^/-;H0mL§sn^ i5#m> ^nD/fc;i/A*ambfeo ^mm&m*mi 

y?j-(S i 1 i c age 1 N6 0 ffi&&, Mmvm&^ftM) 200g, <M=U-> 
25 /^mx^;i//^^/-^=l 2/8/l->6/4/l-^5/5/l)^#U ^ 
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%8j 859mg(a498nnnol, JR*14 6» 

ft£r#J8 859mg (0. 498nimol) J —MOvMzmBV, T^^fflMTTA 0 

7i??A-&m (act. 108) 107 mg^»Lfe.7K^H^rfT^U ^J4^1^l7n 

5 JQtL 7K50mL^JPAT^UfCc Z\(Dm&&Mm?22. 5Pf f^j^b, lmol/L ^ICT 

pH7fc»gu mm^^u m&zwco 

U 80 < C^tiPMbfeo $&RDTPA3.75g (10. 5mmol) £2HJ;L 30£f B ira&2 

10 u ^mo < c^MbT3o^^b7^.^^ Rmmt&^mz-mu mmm&m 

&muVTvm 2\ZWmU TfS^fftCTH P L C Kl«fc D 5»t$S£:fTo &» 
*7A:POROS 50 HQ <MiS£> FEW tDVZsTsr&ms 30mmID 
X240mm) 
15 i5?8I : 70mL/min 

tftffl : ^^eTOtaSf- : 210nm) 

mmgtfc: 150-»250mmol/L NaCl / 60min (^^x^-b^ffi) 
»Bt*K:r>«Kift*fP*ffV^ MSSStt rfc^JfcVII- 2j £161mg 
(0. llmmol, i»22.0%) TUtglUfco 
20 'H-nmr (500MHz, D 2 0, TSP) : 2. 62 (IE m -CH 2 CH-), 2. 83 (2ft m, -C0CH 2 CH-), 3.52- 
3. 97 (54ft m), 4.33(lft m), 4 72(2ft m). 

13 C-nmr (500MHz , D 2 0 , TSP) : 33.39, 36. 28 (t) , 50.59(m), 50.83(m), 52. 03 (m) , 
25. 16 (m) . 52. 59 (m) , 52. 79 (m) , 53.40. 55.67, 56.05, 56.68, 57.72. 57.97, 58.08, 
5a 38, 60.33, 60.92, 61.30, 62.21, 68.58, 70.15, 71.39, 72.34, 73.57, 74 69, 
25 76.16, 7a 55, 79.15, 100.90, 170.90, 171.06, 171.32, 171.48, 174 78, 174 95, 
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175.09, 175.15, 175.22. 

31 P-nmr (500MHz, D 2 0) : 19. 13, 19. 21. 

MS02SI-) : 1467.4328 CJWJi requires 1467.4314. 

5 M2 m-i<Dmm 

(1) \\\-'i>wjjm 

&3imi - 1 £1. 5 wol/O. 5mL tte%>£5 \Zfflm± b U 9 Aig»*& (pH4 4) Sfl&Jrar 
y h&WKU Sfcftrf ("^nCla) £0. 5mLin*.TgifiKdfcB bT«EdS£fT 

(2) 9 9m-f^^A® 

£i&ftVI-l*, ^b^-XXTK^t^bfeo »K:1 7~20mC i (Dj&rZ 

Amm^s^m-^^^^^m^x^ztmvxmm^^n^rco 

15 

*«ftT0SD7yh «> 8-9Sittfc n^3) £/HtrVT, ;PflS|»T, 
20 ID/g, m^ViT«%ID"e^UfCo 



25 
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igl : 9 9mTc-VI-lW«l^t 









0. 038±0. 009 0. 014±0. 002 




2. 826±0. 167 2. 956±0. 114 


fffK 


0. 024±0. 005 0. 018±0. 005 




1. 281±0. 997 0.992±0.797 


« (%ID) 


57. 598±7. 869 62. 899±2. 590 


: 9 9mTc-MDPWM (Jtt£##MI 


BS8£ 




JliliK 


0. 068±0. 012 




2. 649±1. 835 


IM 


1. 389±0. 296 


W< 


2.649±1. 835 


» (%ID) 


44 674±2. 565 



5 &ji\z^vrc^t<. m^mmmttymfrtu ssnm^^r^y^m^ 

10 

fee 
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^hh^f'l — JVEMBM (3.06g, 5.00nmol) ;V2taiL£zR40iLJ3gflP 
U #afe>"HU#A2.23g (21. lmmol) ^r^ftS^^H. 31g (6. OOmmol) SrJn^/co 

S— MOaLlZtmV. p-7zX7JPft HI. 63g (12. Onnnol) SiO^ ^&lCT24B#ffi 

UlzX-mmf^M^o £(D^£t°U>?>30mU;:MU *j@T»:g^l2.3g 
(120mmol) S^^m^MbTll 5I^1» ^TT^^/-;V 

10 lOmL^P^.'T^ St^O^r^^Ufe^^- ^tl^^X (&}800mL) ftydt^L&^a 

ffimisfrtmw&mmisT. mmzx-m^mmv, umm. 34 g mm 

87.7%, S-W*) £#fc„ 

'H-nmr (270MHz, CDCl* 6) : 1. 40 (s, 9H) , 1.85 (s, 3H) . 1.91 (s, 3H) , 1.92 

(s, 3H) , 1.99 (s, 3H) , 2.01 (s, 3H) , 2.03 (s, 3H) . 2.05 (s, 3H) , 2.10 

15 (s. 3H) , 2.11 (s, 3H) , 3.28 (o, J=8. 6Hz. 2H) , 3.51 (br d. 1H) , 3.84 (s, 

3H) , 3. 85 (s, 3H) , 3. 88-3. 78 (m 1H) , 4 12-3. 96 (m, 4H) , 4 60-4 21 On. 
6H) , 4 82-4 71 (m. 3H) . 4 98 (d, J=9. 2Hz, 1H) , 5. 06 (t, J=9. 6Hz. 2H) , 5. 20 

(t. J=9. 6Hz. 1H) . 5. 30 (t, J=9. 6Hz, 1H) . 6. 91 (d, J=8. 6Hz, 2H) , 6. 93 (d. 

J=8.6Hz, 2H) , 7.64 (d, J=8. 6Hz, 2H) , 7.67 (d, J=8. 6Hz, 2H) , 8.07 (s, 1H) , 
20 8. 09 (s, 1H) . 
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10 
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m^mrn 

i. a; (ac) a -Mc- (li) ^T&ztfe^iummim&m, 

xjv-fc-jvm, afc*afc=#s. 7;i^t:HS. *;w?^;vafe a 

10 a«l£JLh©^ bttO^lEU:©!*. 

20 u #> f l i a^^nrv^ m$m i fc»»i«^BttM. 

jij^^tffc©-^^ *fe^\ny>^ mm. mm. %m*>v<m 
25 ><Mft#^t?fc<z>T&§, bb&@ i~5 a>vrm#> i mizmmv&M&mmmm 



WO 2004/085452 PCT/JP2004/004019 

51 

7 . &M^£ffi*&m&vTte%>m&M. i~6 ©wm^ i mz.mx&5m\$m 
M&mfc*>©^6&3«t;®5t i~7 ©wm^ i mztm.<D^mmwmimt^m 0 

10 10. tOIB«^MC^^§T^y^Uzf^^^^$nTV^iS^9{C|B 

15 ^8~1 1 1 mzmb<D^mmMmV&t&®)* 

13. KfflB^-Udli*fcttT5y*U=l»^ «^tt*«l-3, l-4SfcHl- 

6 m&isT^zm #m 8~n ©vym&> i mz.^(D^mwmmm\&m a 
un&zspu^x h u >©B^^e>^w^i ~7 ©vvrtiau^cwsm^Mb 

20 ^WPtt^^lo 

1 5 . taiBv-^ b U M3u #I/«#S© 2 fir t 3 WJKSfrtit^TJI/xt: F 

16. ME^MCte, ^>Fy^-©gafc&>5fctK m&T>YW-i& 

25 ^nrcWT$>m^m 1 ~ 7 ©wrru&> 1 ^icusmOTmbfflm^H^^o 
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*>©T?*«i(!*a 1-7 1 

1 8 . m^mmmmMAc^mmr^^m^>m^ tib^: i k^tv^x 
5 *>m*> u < «-^©M#**fe«^ne>©^^^ 6^sm*s i - 1 7 ©wma* 

r r 

H 2 0 3 P-C-(C)j— P0 3 H 2 m 
R 2 R 4 

R ! :fc«fcrte 3 *ffl— TfcS&o TV>Tfc<k < , ^KCR^VR 7 KCR 8 RV* 10 n-<CR 11 R ,2 )o- 
R I3 p -<CR 14 R 15 ) q R 16 (^:4 , > R 5 > R 6 . R 8 ^ R 9 > R u * R I2 > R 14 > R^^Ofc 16 ^:, J ttl j etm 
10 alIc, h, -oh, -cooh, -C(NH2)=nh, -cn, -sqjH, -NR 17 2 ^J:tX/\Dy>JE^^e> 

•&z>m<k X) munz>mv& d , R 17 «^n^ti^3i{'H^fe«<cH 2 ) I cH3Tab o , r 7 , 
m^n^mcD^m^xm^^mi^-^w 9 )^ zttzmk o sans* 

T&D, R M tt-CR?R ,7 T&D, R ,9 «> -en-^n^St^, H, -OH, -COOH, - 
15 C(NH2)=NH, -CN, -SO3H, -HH 2 > ^JHMe, 4qMe^«fctfAn^>JKWS)&:5SM:?) 
SfcEnS^T?*?), k. Km, n, o, p &£.ZSq ttfnfnMC 0 1 £U: 
(PfiicTM, r«0~3, s«0~12, k, 1, m, n, o, p43£££q (7>g#H;i 
0~1 27?^) T^n, 

R 2 teH, -OH, -NH 2 , -NHMe, -NMe* -CN^ZM^lT)]/^-)^ ( H@i;fc«2{@JBA 
20 ±<Oi|ll4Sfc«fc0flHftSnTViT ! b«fcVi) a^mmsgT&t), 

R 4 teH, -OH, -4SIH 2 , -NHMe, -NMea, -CN, -SO3H, /NDy>*«fc^WS!KT;^;WS 
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i^^i^ra^ ) 0 

i9. 5^t«»ii4SAc^^r^w^^x*>^ sm-msn^^y 
m#m i~i7 vrn# i sfciB«OTK-fbffi«^rt^^ 

— Lc-Vpo(or 20 ) 2 

\Y/t [H] 



x%^\ r 2 ->u;i/S, 7;Wr^ ^>^;ps, ^mj^a&j;^ 

15 #>aiK#fk wx^^s&w^* i-i7 ©wrn^ i ^fciam© 

A C 
N (R 21 N^tt— R 22 N 

B (A 23 — N)u^E D 

[III] 
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2. r 2 x , r 2 2 &&z$r 2 3 ^n->ermstiz- (ch 2 ) v - ( V =i~5) „ 
a, b, c, d, E&&ztF\ttn^tm&}zji<.m, ^)vm. x^jm, -rv^ntr 

tf/\w;i^ ^>^;^ rt^m. hV7)i/*u7± ; 7-)m&£.zfTm& 
5 3&v-i(Dgre&z> 0 ) 




(t, x^j:OT^i3^:iiiiwiDo f «2^«3, x' &&z$y' u^n^tm 

10 M&oWT&iHo ) 

2 1. <mm^tM&\s%z>vfl>\i (li) mm, m m* ^w&wm 
«fc os^n^i^^iBfflETt bTWbfefe©T*^>it^ 1^20 ©wm^ i ^ 

2 2 . &jsiiH^ii££-M#£ u f (li) ^ x^ix>^r ^ >mm (edt 

15 A) , z?J&U>hV7=i>mm. (DTP A) . hUX^l/>^h^TS>*@t^ 
(TTHA) , i/tr^K (eye lam) , 1, 4, 8, 1 1 -<r V 57*f ^9 h 
^ti>-l, 4, 8, 1 l-mgm. (TETA) , 1, 4, 7, 10-xh^7+P-> 
^DHt»>-1, 4, 7, 10-G3@¥i? (DOTA) , N {1-2, 

^Db°;W -N, N, N, -hyiW^W (DOTMA) , *;k*j:/ 
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